Abstract
Introduction

37
Mango (Mangifera indica L.) belongs to the Anacardiaceae, a family that contains about China, Thailand, Indonesia and Mexico) account for over 70% of world production, 52 being India, with about 18 millions tons, the main mango producing country. (Sturrock, 1966) , empty and degenerated embryo sacs 60 (Shuraki and Sedgley, 1996) , immature female reproductive organs (Sturrock, 1966 ; 
87
The availability of molecular tools that allow the paternity analysis of the 88 embryos produced can be highly useful to advance in the understanding of possible self- and the seeds were removed for DNA extraction as described above. in self-pollinating samples in the three genotypes was observed (Fig. 1) .
193
Evaluation of pollen tube kinetics showed that germination proceeded rapidly 194 and, in all crosses, pollen tubes could be observed at the base of the style in some 195 flowers 4 hours after pollination ( Fig. 2A, B, C) , although the number of pollen tubes average of 0.5-1.5 tubes, following both cross and self pollinations, (Fig. 2G, H, I ). The present in the orchard, were assigned as parents at a lower rate (Fig. 3A ).
210
The situation was different for 'Kent', in which the paternity analyses showed 211 that half of the fruits (48%) resulted from self-fertilization. from cross-pollination, the main pollen donor genotypes were 'Kensington' (18%),
216
'Keitt' (11%), 'Manzanillo Núñez' (8%) and 'Irwin' (6%). The rest of the genotypes 217 showed a percentage lower than 5% (Fig. 3B) . 
Outcrossing rate in monovarietal mango orchards
220
In this case, most of the fruits resulted from self-fertilization in both 'Osteen' (79%) and
221
'Keitt' (76%). Most of the outcrossed 'Osteen' fruits had 'Keitt' as pollen donor and 222 less than 7% 'Kent' due to the presence of a row of this cultivar bordering the 'Osteen' 223 plot (Fig. 4) . For 'Keitt', most of the outcrossed fruits had 'Osteen' as pollen donor 224 (Fig. 4) . In general, the rate of outcrossing decreased with increasing distance from the 
Pollen germination and pollen tube growth in vivo 230
Although self-incompatibility had been previously reported for some mango cultivars 
239
Differences in the number of pollen tubes at the stigma were found between 240 cultivars, which can be due to differences in the adhesion, hydration or germination of 
Selfing and outcrossing in mango 250
The results show a high outcrossing rate in mango in the line of previous paternity In the monovarietal orchards studied, self-fertilization prevailed over cross- 294 Therefore, the results suggest self-fertility for 'Kent', but in 'Osteen', although 295 self-fertilization is possible, a preferential trend for cross-fertilization has been recorded.
296
This could be related to the presence of a cryptic self-incompatibility system in this 297 mango variety that would favour cross-fertilization but, in the absence of pollen from 298 other genotypes, would make self-fertilization possible. The term cryptic self-299 incompatibility was introduced to refer to the cases in which selfing is possible although 300 fertilization with cross-pollen is preferred (Bateman, 1956 
495
Outcrossing rate results are shown at the bottom of the diagram, and the grey line represents 496 decreasing/increasing of outcrossing rate with distance.
